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ABSTRACT 
Developmentof informal industrial sector in Indonesia has increased the use of production machines with high risk of 
occupational deafness. Based on Permenaker number 13/2011 article 1, treshold value is standard of hazard in workplace that 
figured the content value or time weighted average which can be beared by worker and not causing any disease or health problem, 
by 8 hours of work time per day or 40 hours per day. But most of informal industrial sector in Indonesia still have not qualified 
the treshold value of noise, that condition may increase the occupational disease rate. The most significant way to handle the 
deafness as irreversible health problem is by prevention. Informal industrial sector known as a workplace with lack of 
occupational safety and health controlling by government. Experimental method is used to prove that noise can be reduced by 
coconut coir.  As one of country with highest coconut production, Indonesia has still not used it optimally. Whereas, the use of 
coconut coir is friendly environmental and economical. The result shows I-COSTRA is an effective noise barier with 16 dB and 
applicable for informal industrial sector. 
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I.      INTRODUCTION 
Humans have been paying attention to the development of 
tools and machine to support a production process in an 
industrial company. In addition to providing a positive impact, 
those production equipment can have a negative impact as 
well. Noise is one of the negative impact that describe as an 
undesirable sound that comes from tools and production 
processes which in some degree may cause hearing loss 
(Indonesian Minister of Labor and Transportation, 2011). 
Hearing or hearing loss can occur if a worker is exposed to 
noise more than 8 hours a day or 40 hours a week with a noise 
intensity  over than 85 dB. Occupational Deafness due to noise 
can cause persistent or irreversible cochlear nerve deafness 
(Rambe [1]). Due to its sedentary nature, the right step to 
avoid Occupational Deafness is by implementing OSH 
(Occupational Health and Safety) control in industrial 
company.  
The industrial sector is divided into formal and informal 
sector. formal industry companies have clearly defined 
provisions including employment agreements and OHS 
control programs. Otherwise, the informal industrial 
companies have a certain working condition that complicate 
the implementation of OSH control. This situation resulted in 
a lack of worker health and safety concerns.One of the 
particular way to implementing OHS on informal sector is by 
applying the  isolation of rice grinder with environmentally 
friendly noise barier made from coconut coir which using an 
traditional based technical engineering.   
Located on the equator with a tropical climate with wide 
marine geography already made Indonesia as a major producer 
of coconut commodities. Indonesia is the world's largest 
coconut producer followed by Filipinos, India and Sri Lanka 
(Rukmana [2]). Although the production figures reached 1.2 
tons perhectare but the figure is still far from the expectations 
of 2-4 tons per hectare. This is due to the lack of public 
knowledge about the processing of coconut parts other than 
fruit and most of the coconut that has passed its productivity 
period is left old and die. 
One of the less utilized of coconut waste is the mesokarp 
part in the form of coarse coconut fibers called coconut coir as 
much as 35% of the coconut weight it self (Indonesian 
Research and Technology, 2004). The application of coconut 
coir as the basic material of noise barier is expected to assist in 
minimizing the waste output. It also can serve as an alternative 
noise barier that can reduce the occurrences of occupational 
deafness in a company or factory especially in informal sector 
of industry. 
II.       METHOD 
Primary data obtained in the form of experimental results 
data that the authors did on November 12, 2015 at the 
Laboratory of Occupational Health, Faculty of Public Health, 
Airlangga University. In the experimental execution the author 
uses the tools and materials such as: wooden beam framework, 
cement paper, mosquito net, coco fiber, gypsum, glue eagle, 
water, pliers, nails, hammers, scissors, spades, and basins. 
Secondary data obtained in the form of reliable data such 
as: books, journals, and the internet. All the data that has been 
collected, then carried out in-depth analysis so that can be 
obtained a scientific study that can be developed and is 
expected to be applied. 
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III.        RESULT 
A. Coconut Coir as Potential Noise Barrier 
Although there are many types of noise barrier circulating 
in the market, but the price offered tends to be expensive, so it 
can not be applied by small and traditional factories. In 
addition to its less-flexible use of safety equipment as ear 
plugs, it make workers often refuse to wear them. Therefore 
we make I-COSTRA as an alternative material solution for 
noise barrier. Here are some of the potential possessed by the 
basic ingredients of this product, namely coconut coir. 
• Fibers in Coconut Coir 
A Fiber substance in coconut are theoretically able to 
absorb sound. The fiber serves to bend the sound so that when 
the sound hit the fiber surface on the coconut coir then some 
of the sound will be absorbed and a small part reflected. 
• Availability and Quality of Materials in 
Indonesia 
It has been explained previously that Indonesia is one of 
the largest coconut producing countries in the world. 
Production of this commodity is also spread almost in all 
regions with superior varieties with a top quality of fiber. 
Therefore, these materials have the potential to be exploited 
because the abundant materials, the purchase price of 
materials is very low, and the high cost accommodation or 
shipping is unnecessary because the material can be obtained 
almost anywhere in this country. 
• Reversible Material 
Due to the type of material that used is a reversible 
natural fiber (fiber) or renewable raw materials which have no 
negative environmental impact, so it can be produced as much 
as possible. 
B. Design of I-COSTRA 
A natural fiber is easily formedinto many shapesuch as 
wood and bamboo which can also be used as a soundproofing 
material, so that I-COSTRA have an ability to redesigned or 
adjusted to the various machines. However, a proper testing 
and calculating phase has to be done before making the 
design. I-COSTRA is using an ingredient such as coconut coir, 
gypsum, glue, and water, and using a tools as wire cutters, 
pliers, nails, hammers, shovels, and basins. I-COSTRA is 
made as effective as possible considering the shape, weight, 
cost, and ease of obtaining materials. 
This is the example of I-COSTRA design in Rice Milling 
Unit (RMU) that used in the informal rice milling industry in 
Indonesia. 
 
 
 
 
 
 
 
Figure 1.The example of I-COSTRA design in Rice Milling Unit (RMU) 
C. The Effectiveness of Noise Reduction Using I-COSTRA 
Trial Using I-
COSTRA 
Without I -
COSTRA  
Effectivity 
1st 85 dB 73 dB 12 dB 
2nd 86 dB 72 dB 14 dB 
3rd 85 dB 75 dB 10 dB 
4th 87 dB 72 dB 15 dB 
5th 88 dB 72 dB 16 dB 
 
The experiments result shows that I-COSTRA has ability 
to decrease noise intensity about 10-16 dB. Therefore, I-
COSTRA is considered quite competitive when compared 
with other soundproofing materials such as glasswoolwith 12-
15 dB reduction. 
IV.       DISCUSSION 
Here are some of the potential possessed by the basic 
ingredients of this product, namely coconut husk. 
1. Fiber content in coconut husk. 
Coconut husk is one type of material that has the potential 
to be silencers. Coconut fiber has fiber content so that it can 
absorb sound. The fiber serves to bend the sound so that when 
the sound of the fiber surface on the coconut husk then some 
of the sound will be absorbed and a small part reflected. 
2. Availability of materials in Indonesia. 
It has been explained previously that Indonesia is one of 
the largest coconut producing countries in the world. 
Production of this commodity is also spread almost in all 
regions with various types of superior varieties. Therefore, 
these materials have the potential to be exploited because with 
the availability of abundant materials, the purchase price of 
materials is also low, not necessary accommodation or 
shipping costs are high because the material can be obtained 
anywhere. 
3. Top quality ingredients. 
Indonesia has various kinds of superior coconut. It 
indicates good material and fiber quality so that I-COSTRA 
can produce maximum output. 
4. Source of raw material is reversible material. 
Due to the type of material that we use is a reversible 
natural fiber (fiber) or renewable raw materials then no 
negative environmental impact is generated so that production 
can be done as much as possible. 
5. Coconut husk is waste 
Coconut husk in Indonesia has not been optimally 
utilized. It was mentioned earlier that coconut husk is mostly 
only used as fuel. It causes a lot of coconut husk that ends up 
in the landfill and becomes unused waste. It is expected that 
with this I-COSTRA production it will help the factory as well 
as the coconut processing, especially the traditional factory to 
reduce the amount of waste company. 
28	
	
The	5th	AASIC	2017	
6. Increase company profit. 
The reuse of waste production in the form of coconut 
husk directly affects the increase of company profit. In 
addition to converting non-valuable waste into a product that 
can be used as a silencer, the use of silencers will reduce 
occupational deafness so as to reduce the company's expenses 
for workers' medical expenses. 
7. Coconut husk can be redesigned 
The raw material in I-COSTRA is a type of natural fiber 
that is more easily formed when it is contained with other 
natural fibers such as wood and bamboo which can also be 
used as a soundproofing material, so that I-COSTRA can be 
more easily redesigned or adjusted to the existing machine in 
the rice processing plant. 
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